This study aimed to identify the patterns of classroom dialogue used by science teachers in science classes at Omani schools with respect to their gender. The study sample consisted of science teachers: three males and three females. To achieve the aims of the study, mixed methods with three instruments were used. These are an observation card or tool composed of items developed and divided into two domains: whole class dialogue and non-whole class dialogue. In addition, an interview was conducted in a sort of focus group and two lessons were video recorded. The study found that the most common patterns of science class dialogue were: teacher to student dialogue, teacher with student dialogue and teacher thinking with student dialogue. The least common patterns of science class dialogue were: student to student dialogue and all the kinds of non-whole classroom dialogue. The findings showed that female science teachers had better practices than male teachers in: Teacher to student dialogue, teacher with student dialogue and teacher thinking with student dialogue. Whereas there were no significant differences in student to student dialogue, individual work dialogue and group work dialogue, the whole sample didn't show any movement work dialogue between male and female teachers.
INTRODUCTION
Dialogue is one of the most powerful tools that teachers use to communicate with their students. It is the center of most of what happens in classrooms. Through talk, for example, concepts are explained, tasks are demonstrated, questions are posed, and ideas are discussed. Burbules, one of the most prominent researchers in dialogic methods, describes dialogue as a conversational interaction deliberately addressed to teaching and learning. He argues that not every conversation has a pedagogical purpose; and in reverse, that not all pedagogical communicative relationships are forms of conversation such as presentations (Burbules, 1999) Vygotsky (1978) showed how learning was undertaken through largely linguistic interaction, with learner understanding depending on dialogue in a 'zone of proximal development'. However, this is not the case of some teachers. Some teachers according to Montgomery (2013) give more time to complete tasks related to developing their curriculum, planning to teach and assess their lessons, and grading student assessments to obtain data.
Due to the importance of dialogue in the classroom, several studies were conducted. For example, the study of Al-Mahrouqi (2010) focused on classroom talk characteristics from the Dialogicity perspective and found out that this characterization is related to students' learning. The study aimed particularly to reflect on and develop the concept of Dialogicity as a theoretical perspective for characterizing the nature of classroom talk in relation to both teaching and learning. The results of the study showed that there is a strong relationship between classroom talk dialogicity and teaching and learning. The researcher asserted that learning is closely connected to the classroom talk characterization from the dialogicity perspective, and does not stand in isolation from teaching.
Some studies, such as Peled-Elhanan & Blum- Kulka (2006) , identified three main genres of classroom discourse, differing in the degree of their dialogicity: 1) Socratic dialogue -a topical discussion where the final text is created by students and teacher in concert, 2) Pseudodialogue -in which the students are made to believe they are engaged in a topical discussion while being assessed on grounds of interpersonal relationships and mode, and 3) Monologue in the guise of a dialogue -in which the teacher asks topical questions while seeking the reproduction of his/her own text. The two latter ones were found to be dominant in the classes.
Other researchers such as Benus (2011) examined the patterns of dialogue that were established and emerged in one experienced fifth-grade science teacher's classroom that used the argument-based inquiry and the ways in which these patterns of dialogue and consensus-making were used toward the establishment of a grasp of science practice. He showed that the teacher principally engaged in three forms of whole class dialogue with students; talking to, talking with, and thinking through ideas with students. As time went on, the teacher's interactions in whole-class dialogue became increasingly focused on thinking through ideas with students, while at the same time students also dialogued more as each unit progressed.
In Harrison, (2006) study of the UK classrooms, it was noted that teachers control what is said and generally ask one-word-answer questions thereby slanting dominance of classroom dialogue in their favor. This practice has two effects: firstly, it limits the amount of expression and shared cognition among learners, and secondly it prohibits teachers from gaining adequate assessment of learners' existing knowledge base. Scott, Mortimer, and Aguiar (2006) (Benus, 2011) .
 Whole-Class Dialogue includes:
1. Teacher talking to students: Teacher talking to students for a turn of talk that lasted usually more than 5 seconds. All students were asked or expected to be listening to the teacher. If student talk did occur during these moments it was infrequent and very short.
2. Teacher talking with students: Teacher was talking with students over several turns of talk (usually more than 15 seconds) to help students express or explain their thoughts about a particular idea. The teacher was helping students to hear the ideas of their classmates. The teacher pointed out what was stated from student talk as well.
3. Teacher thinking through ideas with students: Teacher was thinking through ideas with students over several turns of talk (usually more than 15 seconds) to help students think through their understandings. The teacher mentioned ideas that might not have directly come from students or bring together ideas from the past that were mentioned by students. 4. Student only talk: Students were talking to students over turns of talk that last usually more than 15 seconds. Students as a whole class talked to each other without the teacher talking.  The Non-Whole Class Dialogue can be in: group work, individual work and movement wok.
The current study used this classification to investigate the most common patterns of dialogue among Omani science teachers.
Four major and three minor categories of teacher talk were found based on the study of Baker (2007 
METHOD

Research Design
The study used mixed methods of collecting data. These are: Observation card or tool, focus group discussion and video recording. More detail about each tool is given below in study tools section.
The Participants
The participants were 6 science teachers (3 male teachers and 3 female teachers) selected intentionally by the researchers. They were selected from one educational Governorate in Oman. These teachers taught general science in grades (5-10). Targeted sample technique was used as teachers were chosen after their approval to allow the researchers to attend their lessons and make observation about their teaching. In addition, these teachers agreed to video record their lessons. Most studies in classroom dialogue focused on one teacher and attending more lessons. In the current study, the researchers covered more teachers with more classroom lessons attending. Each teacher was observed two times. In addition, the researchers analysed the two lessons that were recorded by the first author and well -trained science supervisor. Finally a focus group interviews with all teachers were conducted in separate sessions, one for male teachers and another one for female teachers.
Data Collection
In order to investigate the patterns of classroom dialogue, three study tools were used including the observation card, video recording and teachers' interview. The observation card composed of (13) items. It was developed by the researchers after reviewing the previous researches especially the study by Benus (2011) . The instrument was divided into two domains: whole class dialogue and non-whole class dialogue. The validity of the instrument was checked by three specialists in science education, one of them a university lecturer and the other two are school teachers. The judges were asked to assess the items in terms of clarity, suitability for the purpose of the study, and the appropriateness of the classification. Due to the judges' comments and suggestions, 3 items were omitted from the final version of the observation tool. The reliability value for the overall observation tool was 80% by using Cooper equation of inter-reliability (Cooper, 1975, 27) . Table ( 2) shows the observation card items.
International Journal of Instruction, January 2018 • Vol.11, No.1 Table 2 Items of the observation card No Item Low 1 Average 2 High 3 Comments 1 The instructional strategies and activities respected students' prior knowledge 2 The teacher shows interest in the student's answers. 3 The teacher directs questions to the students in classroom dialogue. 4 Students interact with the teacher about the subject based on their knowledge and intellectual stocks. 5 Teacher encouraged students to seek alternative solutions. 6 Teacher encourages students to apply their learning in new situations. 7 Students show their point of view using evidence and explanations that support their opinion. 8 The focus and direction of the lesson was determined by ideas originated with students. 9 Students talk with each other without any interruption from the teacher. 10 The teacher organizes group work in the lesson. 11 Students interact with the provided work. 12 The teacher organizes individual work. 13 The teacher organizes movement work.
The observation card (tool) was ready to be implemented after the validity and reliability were checked. Before making any visit to selected teachers, the researchers assure to each teacher that the results that come out from the observation card will be treated confidentially.
The first researcher (author) attended six science classes with three female science teachers in grades seven, eight and nine. Each teacher was visited twice with an interval of two weeks between the first and second visit. The observation card was implemented in all lessons. The researcher (first author) sat at the back of the class and used the classroom dialogue observation card. One lesson of the second visit in grade seven was videorecorded.
For the male science teachers, a well-trained science supervisor conducted the observations. He attended six science lessons with three science male teachers. Each teacher was visited and observed two times in the classrooms he taught. In addition, the science supervisor video recorded of one lesson. The interview was conducted in a sort of focus group after analysing the observation cards. Focus group interview was conducted with male and female teachers. The first author conducted the focus group interview with female teachers, whereas a well -trained science supervisor conducted the focus group interview with male teachers. The interview with male teachers was conducted at a male school and the interview with female teachers was conducted in a female school. In both sessions, the same procedure and questions were used. The interview was conducted as follows:
1. Preparing the interview: The researchers determined the essential domains of discussion. They prepared the interview questions and the tools for gathering data. They
International Journal of Instruction, January 2018 • Vol.11, No.1 also arranged time and place for the interview with the target teachers in coordination with the science supervisor and senior teacher at targeted schools. 2. Building a relationship with teachers and gaining their trust: The two interviewers introduced themselves to the focus group. They explained the aim of the interview and the reasons of selecting them. They clarified to the focus group that the data will be used for scientific purposes and will be dealt with confidentially in order to convince them to be engaged in the research. 3. Recalling information: in order to help teachers deliver data and exchanged ideas, the questions were asked in a clear and chronological way. Some of the questions asked have been planned for in advance, while other questions came up due to the teachers' responses. The discussion was flexible. Some of these questions were :
 When do you usually relate the previous taught knowledge with the knowledge being taught.  When do you use students' dialogue with each other?  Why is the teacher's talk more dominant?  What are the advantages of students' thinking dialogue?  What causes prevented group work activities?  What challenges faced you in students' dialogue in group work?  When do you use individual activities?  What are the benefits of movement activities?  What are the disadvantages of movement activities? 4. Recording teachers' responses: Data was collected during the discussion by writing. In addition, voice recording was also used to record any comments not written during the interview. The teachers' approval has been asked for. The video recording was done in one lesson of each of the two teachers that were interviewed by the first author and the science supervisor. The recording was conducted after getting permission from both teachers. Moreover, the teachers were assured that their recordings will be analysed with high confidentiality. Then, the researchers analyzed the both recording and came out with some results related to classroom dialogue. The results were treated as supporting evidence to observation tool findings in the dissuasion part of the article.
Data Analyses
For the first research question, the mean score was calculated for each visit and then the total mean score was calculated for all teachers visited. For the second research question, percentage of each pattern of classroom dialogue between male and female teachers was calculated. The focus group interview and video recording were analyzed and used as a supporting evidence to the results of analyzing observation card.
FINDINGS
Results of Research Question 1
In order to determine the common patterns of classroom dialogue used by science teachers in Omani grades (5-10) schools, the observation card was analysed according to
International Journal of Instruction, January 2018 • Vol.11, No.1 the two domains. The first domain is "whole class dialogue" which includes teacher's talk to students, teacher's talk with students, teacher's thinking through ideas with students and student to student talk. The second domain is 'non-whole classroom dialogue' which includes individual work, group work and movement work. The mean of each classroom visit for each teacher was calculated. In addition, the total mean of each domain and its component for all six teachers was calculated (Table 3 ). The range mean (1.00 -1.66) indicates low level of practices, while (1.67 -2.33) indicates average level of practices and (2.34 -3.00) indicates high level of practices. The results in Table 3 show that the most common patterns of classroom dialogue in whole classroom domain is teacher to student talk (2.67) then teacher with student talk (2.00) and teacher thinking with student (1.92) which both of them have medium level and finally student to student talk (1.04) with low level. For non-whole classroom domain, the most common is individual work (1.58), then group work (1.29), and finally movement work (1.00). All these types of dialogue received low level in teacher practices.
Results of Research Question 2
In order to determine gender differences in the patterns of classroom dialogue used by Omani science teachers, the percentages of each type of classroom dialogue were calculated for all science teachers participated in the study (3 male teachers and 3 female teachers) and are presented in Table 4 . The results in Table 4 show that the Omani science female teacher has more patterns in classroom dialogue in three patterns. These are teacher to student talk, teacher with
International Journal of Instruction, January 2018 • Vol.11, No.1 student talk and teacher thinking with student whereas the male teacher shows high percentage in group work. However, some patterns did not occur at all with male and female teachers.
DISCUSSION
Teacher to student talk was the main form of classroom dialogue used in the current study. This form was mainly used for three key factors; to warm-up classrooms, to clarify things and for classroom management. Usually, most science teachers start their lessons with warm-up using different methods such as questions or current event in the society. The warm-up attracts students' attention to the new lesson and helps organize their ideas and information. Warm-up is also used to move from one step to another step in the lesson. According to Ambusaidi and Al Belushi (2011) , some warm-up resources are the hot issues shown in the newspapers and magazines and other media or school books. It clearly appeared in the observation as teachers were asking their students about previously learned information if it was related to the new lesson. The following scene in table (5) shows the questions asked by the teacher about the previous lesson and relating them to the lesson being taught Another reason for the dominant teacher to student talk in the classroom is the teacher's need to clarify things that are needed in the practical activities. Teacher to student talk tends to be monologue in order to summarize the main points of the activity, to clarify a problem or explain the safety during the practical work lessons. The researchers could
International Journal of Instruction, January 2018 • Vol.11, No.1 identify this when they analysed the video recorded lessons. The teacher's voice was dominant during his/her distributing of the worksheets to the small groups and controlling the class to stop students' talking to each other, their laughing and comments. For example, one of the analysed scenes took 4 minutes and 25 seconds and it was the longest analysed part of teacher to student dialogue. The other forms of teacher to student dialogue were shorter. They took less than 50 seconds.
Male and female teachers declared during the focus group discussion (27 / 4 / 2016) that teachers give a lot of instructions due to classroom management problems such as too much laughter. Furthermore, some students move a lot to attract others' attention like standing up on the table. In addition, there are some health problems among students such as hearing or sight problems. Moreover, individual differences in one class force the teacher to use a lot of motivational as well as warning techniques to control the class. Teachers also repeat explanation to enable students of different levels to understand and follow the teacher. Another example is in Table 6 which presents a scene of teacher thinking with students' dialogue. Table 6 Teacher thinking with students' dialogue in Grade Seven (Topic: Solutions)
Dialogue Person
If we look at the substances with me here, come here Safiya.. you have two substances ..mix them together and I want you to find out are they homogeneous or heterogeneous? Oil.. OK ..water ..OK.. Stir them with glass rod.
Teacher
Safiya came to the front of the class and held the beaker to mix oil and water and then stir them together using glass rod.
………..
Ok, what did I say? Teacher
Safiya is mixing the oil and water ………..
Allah bless you Teacher
The teacher raises the beaker. ……….. Although the focused group discussion with male and female teachers on (27 / 4 / 2016) showed that this form of dialogue is used in students' presentation and peer teaching, the researchers didn't find this form of dialogue in the two recoded lessons. It may exist in other lessons which were not receded. Student to student dialogue depends on the topic of the lesson. For example, this form of dialogue is used in the lesson about water and air in Grade six. From teachers' point of view, student to student dialogue is like peer teaching as the student explains some information provided him/her from the teacher to his/her peers. However, teachers do not prefer applying this way of teaching too much to avoid students' misunderstanding.
In this regard, three findings emerged from the study of Benus (2011) about science curriculum of grade five. The first finding, in both units (Living things and their environment, and Human body systems), teacher talked less as time went on and conversely student talk and activity increased as time went on. Second, in unit one the teacher was talking to, talking with, and thinking through students' ideas in approximately equal amounts. In the second unit about half of all teacher's talk was thinking through ideas with students while teacher talking and thinking through ideas remained equal. Third, in unit one when students talked without the teacher during whole-class conversation, 75% of the time the teacher's action involved the teacher talking to students.
In addition, comparing whole class dialogue with group work, it was found that the latter seemed to be a more effective method to implement dialogue in the classroom than the former (whole-class teaching). It is because students have more opportunities to talk to each other in small group (usually the group consists between 3-5 students). However, this is not the case in a whole classroom dialogue where the number of students per class is usefully around 38. The study by Schuitema, Veugelers, Rijlaarsdam & Dam (2009) found that whole dialogue (average mean) has emerged more than non-whole classroom dialogue( low mean).
The least common type in the current research is non-whole dialogue. There are many factors behind this. The first factor is the stress that many teachers feel due to the too much science content to be covered compared to the allocated time to science subject in the semester. Teachers concentrate in their teaching to achieve the knowledge based learning outcomes and less time is given to high order thinking skills. The second factor is teachers' hesitance to start group dialogues in order to avoid not being able to control the class and feeling dissatisfied (Merecer, 2003) . Al Qasabi (2013) pointed out that some teachers still don't have the foundation of successful dialogue and purposeful discussion which develop students' critical thinking.
The third factor is the number of students in the classroom. The biggest class size in the current study was 38 students. The outstanding students will do the task without involving the other students in the group. The interview with teachers highlighted that one of the reasons of teachers not using group work is the big number of students in class. This means that with big number, the group will be crowded and consequently, not all of the students can take part in the group work activities. As a result of this, there will be a limit in the number of students engaged in the dialogue.
Regarding the gender differences of most common classroom dialogue, Baran, Maskan & Baran (2015) pointed out that female science teachers have abilities to teach science International Journal of Instruction, January 2018 • Vol.11, No.1 subject more effectively than male teachers. These results supported what was found in the current research that female teachers practice more forms of whole class dialogue than male teachers. In Omani situation, the female teachers encourage equal participation and creative expression for all students. If a student has difficulties in understanding the materials she is learning, female teachers can stop the lesson in order to focus on one student which is not understanding. Usually struggling students need teachers who can make learning fun, and they require the ongoing respect of teachers in order to stay motivated. Thus, female teachers like using different methods in classes such us learning by playing and storytelling. Female teachers owned the receptivity to change. When both female science teachers and male science teachers attend workshops in teaching methods as a training course, female teachers respond immediately and use these strategies in teaching their students. While few male teachers care about these strategies and try to implement them in their classes.
Male science teachers focus on science knowledge in classes. If there is practical lesson and the materials not there, they do not work hard to find alternatives and teach it theoretically. However, you can find some male teachers that try to borrow the tools and materials from the nearer schools and teach the practical part of the content.
Most Omani science teachers propose a question, typically one that is closed and requires students to recall a right answer or perform a quick calculation. Then often the first student to call out provides a one word or sentence response. The teacher reacts with a comment indicating whether the student's response is correct. The difference here is that female science teachers repeat the same question for others, but most of male science teachers move to the next idea or part of the lesson. In Halpern's and others study (Halpern et al, 2007) about the cognitive differences between males and females found that females exceed males in linguistic and mathematical abilities as well as algebra and attainment tests. Women tend to be more talkative than men. However, males are better at body, visual and spatial abilities. Moreover, males also excel in extra-curricular application, spatial dimension and content skills. In the researchers observations of the six teachers, found that in the female teachers' dialogue they gave more instructions than male teachers either in class activities instructions or safety instructions in scientific discovery. Female teachers explain and repeat the same explanation and the same questions to a number of students. The male teachers on the other hand, tend to assign practical performance to students with few instructions giving them and give students the opportunity to discover the best way to do the practical activity.
Like other countries, Oman's education system is composed of 12 years Basic Education. It is divided into three cycles: cycle one (grades 1-4), cycle two (grades 5-10), and finally cycle three (grades 11-12). In grades 1-10 the science curriculum is unified for all students and one science teacher teaches science to students. The boys and girls are separated in cycle two. For cycle three (grades 11-12), the school system is designed to prepare students for life after school; to enter higher education or for entry into the labour market.
The gender difference in education achievement has become an international phenomenon. Gibb, Fergusson & Horwood (2008) argued that over the last decade there has been evidence of a gender gap in educational achievement in a number of developed countries. Educational statistics have indicated that female teachers and students are outperforming males at all levels of the school system, attaining more school and postschool qualifications, and attending university in higher numbers.
In the Omani school leaving examination (General Education Diploma in Oman for Grade 12) in 2012-2013 for example, the results of students showed that the pass rate for girls students (83 %) was almost twice that of boys (43 %). The Omani Ministry of Education carried out a national assessment among a sample of students from grades 4, 7 and 10 in the years 2007 and 2008 . In all these grades the female students outperformed male students in all subjects by very substantial margins (Ministry of Education/ World Bank, 2010).
Oman also participated in the Trends in International Mathematics and Science Study (TIMSS) in 2007 , 2011 . In 2007 , for example, girls outperformed boys in Mathematics by 54 points, the largest differences between genders among the 48 participant countries. In science, girls outperformed boys by 61 points, making Oman the country with the third largest score differences between girls and boys (Ministry of Education/ World Bank, 2013(. In Oman, grades 5 to 12 the girls and boys have separate schools and the teachers in boys' schools are all male. It seems that one of the factors behind the boys' underachievement is that girls tend to use their time after school more constructively than boys, for example by reading for enjoyment or doing homework (Ministry of Education/ World Bank, 2013). Another factor which may be the reason of gender difference in achievement is that female Omani science teachers tend to use different types of classroom dialogue more than male do which affects the students' achievement. In this regard, Schwartz (2010) argued that one of the important factors related to students' learning at school is teaching and classroom dialogue is the heart of teaching. Moreover, Al-Mahrouqi (2010) pointed out that learning is closely connected to the classroom talk characterization from the Dialogicity perspective, and does not stand in isolation from teaching.
In the light of the above results the study recommends the importance of using all patterns of classroom dialogue as effective teaching strategies and the necessity of appropriate training for science teachers to introduce the whole dialogue patterns and non-whole classroom dialogue patterns. In addition, the study recommends the incorporation of the kinds of classroom dialogue in teacher's manual to teach science curriculum and to train the supervisors about these pattern so they will be able to train their teachers.
More research should be conducted to find out the impact of using different types of classroom dialogue on student achievement and a similar research to this one with other variables such as type of years of teaching experience and teachers' attitudes to teach science should be done.
